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PREFJiCE. 

It  is  my  aim  in  the  following  t  ties  is  to 
give  an  account  of  our  method  of  "builcling  the 
Iowa  Industrial  Reformatory  "For  Females,   located 
atjout  one  and  one -half  miles  Sast  of  Roclrvell  City, 
Iowa,     ^s  these  buildings  were  already  designed, 
both  as  to  size  and  strength,    it  is  not  my  inten- 
tion to  cover  these  points.     It  is  my  aim  to  give 
an  account  of  our  organization,   the  machinery  and 
eq.uij)ment  we  used,   arxl  ouJ?  methods  of  construction. 
The  cost  of  doing  work  satisfactorily  is  now  one  of 
the  chief  factors  in  construction  and  engineering 
work,   and  I  am  therefore  giving  an  account  of  our 
methods  of  doing  work  in  an  economical  manner. 
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LOCATION. 

The  site  of  the  Reformatory  is  located  a'bout 
one  and  one-half  miles  East  of  "Roclr^ell  City,    Iowa, 
Our  contract  called  for  the  erection  of  four  build- 
ings,  Idministration  Building,  Pathology  Building, 
Tjrpic^l  Cottage,   Power  House,   and  a  reinforced  con- 
crete service  t^oniiel,   about  thjrteen  huridred  feet 
long,   connecting  the  Power  Hoas©  with  the  ahove 
mentioned  "buildings.     The  plans  were  prepared  by 
Proudfoot,  Bird  and  Bawson  of  Des  Moines,   lo  'a, 
and  the  Bailey-Marsh  Company  of  Minneapolis  were 
the  general  contractors.     Our  first  carload  of 
eq.uil)ment  arrived  in  Bockwell  City,    lo'Ta,    a'bout 
the  middle  of  August  1916  and  we  started  excava- 
ting at  once. 
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WiTER  SUPPLY. 

/.side  from  the  usual  pro^blens  encountered  in 
tlie  construction  of  fireproof  'baildings,  we  had  the 
additional  -prolDlem  of  supplying  'vater  to  the  ^ob  and 
the  hauling  of  material  ahout  a  half  mile.     We  found 
on  arriving  on  the  ,1ot),    that  the  State  had  already 
sunk  a  seven  inch  casing  to  a  depth  of  one  hundred 
and  twenty-five  feet  "below  the  surface  of  the  groond, 
the  well  "being  located  near  the  Power  House,     Inside 
of  this  casing  we  lowered  a  li"  pipe  to  a  depth  of 
one  one  hundred  and  eight  feet,   and  placed  a  pump  head 
directly  over  the  top  and  attached  by  a  he  It  a  :Fairbahks 
Morse  Tj'pe  "Z"  li  H.P,  gas  engine. 

The  Power  House  was  located  on  a  spot  of  guaund 
fifteen  feet  lower  than  the  other  "buildings .     It  is 
always  necessary  to  have  a  i^fif  ^^  water  on  hand  in 
case  t'ne  pump  breaks  do^vn,   and  we  therefore  erected  a 
water  tank  on  a  high  spot  of  ground,   situated  along 
the  concrete  Service  Tunnel.     This  tank  was  eight  feet 
in  diameter  and  eight  feet  high,   and  was  placed  on  a 
trestle  twenty-four  feet  high.     From  the  well  we  laid 
an  inch  and  a  half  pipe  ling  along  the  tunnel  and  up 
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into  the  tank  and  from  tlie  tank  to  the  other  three 
buildings,     ^t  points  about  a  huMred  feet  apart  on 
this  pipe  line  we  placed  a  la"  to  1"  Tee  along  the 
tuniiel  so  that  we  could  get  v/ater  for  the  concrete 
very  easily  by  sidirly  connecting  a  fifty  foot  hose 
to  the  v/ater  line.     As  a  final  precaution  we  lowered 
tlie  pipe  line  four  and  a  half  feet  below  the  surface 
of  the  ground  to  keep  same  from  freezing,   and  placed 
a  system  of  valves  so  that  we  could  drain  the  pipe 
line  at  night  if  desired.     By  keeping  the  tank  full 
of  water  at  all  times         "iQve  able  to  keep  the  bottom 
of  the  tank  from  freezing.     The  water  in  the  tank  rare* 
ly  froze  more  than  four  or  five  inches  on  the  top. 
The  actual  cost  of  lowering  this  pipe  line  in  the 
ground  aiid  backfilling  the  ditch  with  dirt  was  about 
four  cents  per  lineal  foot.     The  entire  water  system, 
including  the  cost:. of  the  pipe,   gas  engine,   pump  head 
and  tank  and  the  labor  of  ir^ tailing  v/as  placed  at 
ti'iree  hundred  dollars  and  prolijed  to  be  qtuite  success- 
ful.    About  the  only  improvements  we  would  suggest  at 
this  time  would  be  to  use  a  three  horse  power  gas  en- 
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gine.     The  load  often  proved  to  be  so  very  heavy 
that  tlie  gas  engine  stopped  and  this  required  con- 
sidera^ble  attention,   which  is  auite  costly. 
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HAULING. 

0\ir  next  problem  iras  to  get  oiJir  mater j.al  hauled 
as  cheaply  as  possible.     Tlie  ?t.  T),  D.  M.  &  B.  Ky., 
an  electric  line,   placed  a  spur  from  their  track 
about  two  thousand  feet  from  the  job  and  later  con- 
tinued this  track  to  the  Power  House.     They  did  not 
place  their  electric  cable,  however,  until  the  Job 
was  about  completed.     They  switched  the  cars  of  ma- 
terial on  to  the  spur  ani  left  them  for  us  to  pull 
down  to  the  Power  House,     This  was  during  the  fall 
of  1916  V7hen  there  v^as  a  great  car  shortage;  conse- 
quently the  oars  were  loaded  to  the  limit  of  their 
capacity.     It  would  not  have  paid  to  unload  this 
material  at  a  distance  so  far  from  the  work,   so  it 
was  necessary  for  us  to  pull  the  cars  down  to  the 
Power  Hoa3e  with  teams,   and  often  on  account  of  the, 
poor  condition  of  the  care,   we  were  compelled  to  use 
block  and  tackle.     When  this  was  necessary,  we  used  a 
three  hundred  foot  cable  and  two  single  blocks,   and 
pulled  the  cars  do\m  with  the  team  of  horses.     One 
block  was  attached  to  the  car  and  the  free  block  we 
fastened  to  the  rail  about  one  hundred  and  forty  feet 
ahead  of  the  car. 
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then  laid  a  narrow  gauge  industry  track 
along  the  side  of  the  Ft,  i:).D.M.  &  S.  track,  which 
ran  past  tne  Power  House,   along  the  Service  Tunnel, 
and  past  tl^.e  otlxer  three  "buildings,     in  this  manner 
we  were  ahle  to  unload  material  out  of  the  cars  dir- 
ectly into  our  dump  cars,   and  haul  this  material  to 
any  part  of  the  job.     We  had  ten  dump  cars,   each 
liolding  ahout  li  yards  of  sand  and  five  flat  cars, 
A  team  of  horses  could  pull  a  train  of  four  cars 
nicely,   if  there  was  not  too  much  of  a  grade.     We 
found  that  it  was  a  great  advantage  in  unloading 
the  dump  cars,    to  have  the  track  elevated  ahout  2i 
feet  ahove  the  ground,  where  the  material  is  to  be 
unloaded,     I  goc;d  iriethod  of  elevating  this  track  is 
to  crib  up  with  old  planks  and  4"  x  4"  lumber. 

The  cost  of  laying  three  thousand  feet  of  tljis 
track  was  about  |100,00  or  5-1/3^  per  foot,     Tliis  in- 
cludes the  cost  of  sv/itciies  and  spiking  down  the  ties. 
The  first  time  we  laid  this  tract  we  used  4*x4''  ties 
about  2i*   long  and  spaced  the  ties  about  5*   centers. 
This  was  not  successful  however.     Where  the  ground  was 
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soft,  such  as  thru  the  corn  field,   the  cars  would 
often  tip  over,  due   to  one  end  of  the  tie  sinking 
in  the  soft  groaad,     We  then  bought  5"  x  6"  ties 
a'bout  4»-0''  long,   and  found  tiiat  they  are  very 
satisfactory, 

With  oul?  eguipment  we  found  that  the  hest 
method  of  handling  the  work,  Tas  to  have  fo^jr  cars 
"being  loaded,  four  cars   being  unloaded,   and  four 
cars  "being  hauled  on  the  track.     In  this  way  the 
team  iDrings  four  cars  of  material  to  the  jog  ard. 
leaves  them  to  be  unloaded,   ret  iming  to  the  nmin 
track  with  four  empty  cars.     At  the  tract  there  are 
four  aars  of  material  loaded  and  ready  to  be  pulled 
out  and  ttie  four  empty  cars  are  left  to  be  loaded. 

Below  is  a  list  of  the  cost  of  hauling  mater- 
ial two  thousand  feet.     It  does  not  include  the  cost 
of  leading  or  unload:  r^,   and  is  based  on  one  team  at 
I  .50  per  hour. 


H  li 


Hauling  brick  (com;ron)  |  ,10  per 

Hauling  Wall  Tile  (5x8x12)  .60 

Hauling  cement  (Sacks)  .05  "  Ton. 

Hauling  Barjd  &   Gravel  .06  "  Yd,   " 

Hauling  Lumber  (?lat  Cars)  ,10  '■'  M.B.M. 
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I,  1  V   I. 

After  getting  the  Ijuildings  located,   the  next 
problem  was  the  building  of  a  concrete  Service  Tunnel, 
coQStructed  as  ahoirn  on  the  blue  print.     This  tunnel 
was  for  the  purpose  of  enclosing  the  service  pipes  from 
the  "buildings  to  t'le  Po\7er  House  and   vas  about  fourteen 
hundred  feet  long.     The  exaavation  from  the  surface  of 
the  ground  to  the  bottom  of  the  tunnel  varied  from  a 
depth  of  ten  to  t^7enty  feet. 

Our  equipment  was  placed  as  follows:     The  ^later 
pipe  was  ran  parallel  to  the  tunnel,   about  twenty-five 
feet  from  the  center  line.     The  Industry  track   -/as  also 
pairallel  to  the  tunnel  and  at  a  distance  of  thirty  feet 
from  the  center  line,     A  light  concrete  mixer  was  placed 
about  five  feet  from  the  edge  of  the  tunnel.     The  mixer 
was  run  by  a  gas  engine  and  v/as  light  enough  to  be  pusi^- 
ed  around  by  four  men.     The  excavation  v/as  managed  by  a 
steam  shovel  of  the  drag-line  type,   having  a  sixty  foot 
boom. 

The  tunnel  was  excavated  to  the  exact  depth  and 
the  earth  walls  v/ere  excavated  and  trimmed  to  the  exact 
V7idth,  so  tliat  no  outside  concrete  forms  were  necessary. 
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A  line  of  6"  drain  tile  was   laid  in  the  center  of  the 
floor  and  this  served  to  keep  the  exoavation  free  from 
water,   ana   thus  kept  the  earth  walls  from  caving  in. 

The  first  operation  was  to  place  eighty  lineal 
feet  of  the  concrete  floor.     The  reinforcing  steel  was 
then  placed  and.  the  wall  and  top  forms  set,   and  the  con- 
crete placed.     The  concrete  was  all  spouted,   ardaabout 
five  or  six.  men  were  all  that  were  necessary  to  place 
eno^jgh  concrete  to  make  thirty  or  forty  feet  of  tunnel. 
The  sand  am  gravel  for  the  concrete  was  hauled  on  the 
industry  track  arid  dumiped  Just  back  of  the  mixer.     The 
prohlem  consisted  in  making  a  certain  amount  of  xrogress 
each  day.'     We  had  sixty  lineal  feet  of  forms  and  it  was 
necessary  to  let  the  concrete  set  for  two  days,  we  made 
a  practice  of  pouring  thirty  feet  of  tunnel  overy  day. 
Also  we  al.mys  placed  sixty  feet  of  concrete  floor  ahead 
of  the  tunnel,   so  that  it  'vould  have  two  days  to  set  "be- 
fore  being  ^TOrked  on.     In  this  manner  we  had  very  little 
trouhle,  with  the  except  ion  of  the  "banks  caving  in  now 
and  then,     Vhen  the  weather  v/as  alternately  (^M  ar:d 
warm,   the  "banks  often  sloughed  off,   and  it  was  sometimes 
necessary  to  shore  up  the  walls. 
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WIETEB  WOHFC. 

In  order  to  complete  the  job  on  tile,   it  was  nec- 
essary to  work  during  the  winter  as  much  as  possible. 
The  "bricicwork  vvas  not  much  of  a  problem,   as  the  build- 
ings were  all  made  of  hollow  blocks,  with  white  cement 
stucco  on  the  outside.     During  the  cold  vf eat her,  vfe 
slaked  the  lime  in  the  mortar  box,   heated  the  water  and 
sand,   and  used  salamanders  on  the  mortar  boards  to  keep 
the  mortar  hot.     A  little  extra  cement  was  used  in  the 
mortar  to  loake  it  set  before  freezing.     In  this  way  we    . 
worked  in  weather  as  cold  as  five  degrees  below  zero. 

In  placing  the  concrete  foundation  walJs,    '/hich 
were  thirteen  Inches  thick,   and   below  the  surface  of 
the  g-'-ound,   we  took  the  following  precautions.     Va  first 
heated  the  rile  of  sard  and  gravel,   by  means  of  a  steam 
hose  atliached  to  the  boiler  of  the  concrete  mixer,  After 
the  sand  was  well  heated,   we  turned  the  steam  into  the 
water,   and  then  started  to  mix  the  concrete.     In  this 
way  the  sand,   gravel  ano   water  were  hot,   and  this  made 
the  concrete  wanrt  when  it  was  placed  in  the  forms,   and 
would  thus  set  before  freezing.     The  only  other  pre- 
cautions taken  were  to  keep  Ura  snow  and  ice  off  the 
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top  of  the  walls  and  keep  the  sun  off  the  concrete 
until  it  was  v/ell  d.ried  out,     We  found  that  if  the 
concrete  once  had  set  before  freezing  and  ^vas  not 
allOTred  to  alternately  thaw  and  freeze,  we  had  no 
trouble.     I  would  not,  hw/ever,   assert  that  this  is 
safe  practice,     As  little  ivater  as  possible  is  used 
in  cold  weather.     In  reinforced  -jork  such  as  hollow 
tile  floor  construct in,    the  added  precaution  of  plac- 
ing coke  fires  in  salamanders  below  the  f Jjoor  should 
be  taken,   and  the  slab  covered  "/ith  a  foot  and   a  half 
of  straw.     If  the  weather  is  very  cold  j  t  Is  good  prac- 
tice to  keep  the  coke  fires  going  for  a  yeriod  of  three 
or  foirr  days. 

The  most  dangerous  acti -'n  of  all  is  the  heaving 
action  of  the  frost,   and  it  is  almost  iiiipossible  to 
bell  va^t  -That  it  win  do.     There  ^^as  a  concrete  ask 
conveyer  tunnel  running  in  front  of  the  boilers  in  the 
Poiver  House,   the  vvalls  being  ten  feet  higli  and  twelve 
inches  thick.     T)ie  top  slab  was  reinforced  both  -.-.'ays 
but  there  was  no  steel  in  the  side  -.mils. 
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The  frost  In  the  groureL  caused  the  frozen  earth  to  i 

•i 
ex-pancL  ^vith  such  force  tiiat  it  cracked  the  concrete  i 

v/alls  the  entire  lengtn  cf  the  tunnel,   in  a  line  para-  ; 

llel   .'/ith  the  top,    and  a'oout  four  feet  from  the  ground.        ! 

There  '.vas  nothing  to  do  bat   or  ace  the  walls  from  the  in-      1 

side  and  v/ait  for  srring,   aniS  jack  the   .vails  back  into         - 

i 

place.     IVe  also  placed  another  protection  wall  on  the  j 

outside.     The  buildings  usually  he^ve  about   one   or  tv/o  j 

i 
inches  in  the  ^.vinter,   and  if  there  is  any  great  varia-         | 

tion  in  the  weignts  of  the  different  parts  of  the  "build-      i 

ing,    thare   Is  almost  sv.re  to  be  cracks  in  the  'valls.  ! 

0)ie  pT-ecaution  is  to  keep  tlie  oasemont  v/ell  enclosed,  j 

so  as  to  keep  the  ground  from  froozir^  as  much  as  possible. 

Winter  work  is  a  great  deal  iriore  expensive   than  i 

sunmier  \7ork.     The  cost  of  labor  of  doing  briok^.?ork  in  i 

the  viTlnter  will  average  fifteen  per  cent  higher  than  '■ 

doing  the  same  \7ork  in  the  s'juraGer,   and  the  placing  of  i 

concrete  will  easily  run  thirty  per  cent  higher,  j 

A  great  deal  of  care  must  be  taken  of  the  gas  ] 

engine,    as  it  is  necessary  to  drain  them  every  night,  \ 

"i 
othervise  the  ^ater  jackets  'vill  freeze  and  crack  the  I 

machines.     The  only  great  advantage  of  winter  work,   is  -  i 

the  fact  that  it  is  possible  to  get  plenty  of  labor  at  ] 

a  reasonable  price,   and  with  the  present  scarcity  of  j 

labor  this  is  a  big  item.  • 
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B07\"^D]G  CAMP, 
As  the  jolD  ^vas  situated,  out  in  the  couxitry  ahoat 
a  mile  anti  a  half  from  Roclc.'ell  City,    it  was  thouglit 
Ti/l3'ij  to  run  a  tooardins  can.p  for  ths  Uien,     The  Kitchen 
aiitL  Bini^ig  Hocm,   -:thc  Bunk  House  and  the  Office.     The 
consor-ucticn  of  the  iDuildings  consisted  of  2  x  4  studs 
and  rafters,    c  x  6  floor  joists  and  1x8  shiplap  for 
the  face  boards.     The  roof  ^re  cohered  with  rubTDeroid 
roofing  paper,   and  the  v/alls  vnth  tar  paper.     One  build- 
ing; 'vas  divided  into  a  kitchen,   two  dining  rooms,   one 
provision  room  ar^   one  bedroom  for  the  cook  and  his  help. 
The  Bujik  House  vras  divided  into  tvjo  parts,   one  for  tlie 
mechanics  and  one  for  t-ie   laborers ,     Tnese  tivo  large 
rooms  were  again  partitioner  off  into  rooirs  acconurioclat- 
ing  four  mea  each.     Tne  total  cost  of  the  canjp  was  about 
five  hundred  dollara  and  it  nouGGd  atxout  fifty  tvvo  men. 

There  are  advantages  and  disadvantages  in  a  boarding 
camp.     By  charging  the   laoorers  six  dollars  a  week,    the 
mechanics  seven  dollars,    the  camp  just  about  paid  for 
itself.     Thus  as  far  as  the  financial  end  is  concerned, 
tiiere  is  very  liftle  profit  in  runnir^  a  "boaTding  camp 
for  less  tnaa  one  year. 
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There  is  bhe  great  advantage,  however,  of  always 
having  the  men   on  the  job,  and  where  the  job* is  out 
in  the  country  or  near   a  small   to^m,  it,  is  hard  to 
realize  how  important  this  is»  There  is  a  class  of 
labor  that  has  no  home,  anci  during;  the  winter  "-hen 
work  is  scaroe,  t])ey  are  al-m^,'^  glad  to  find  a  good 
boarding  cainp.  In  this  -^ay  there  is  always  a  gocu  c 
crew  of  men  on  the  job,  ready  to  go  to  "lork   at  a  mom- 
ents notice,  whenever  necessary.  Therefore  on  the 
whole  if  the  camp  merely  pays  for  itoelf  ;t  is  a  de- 
cided ad.vantage  to  a  building  out  in  the  country. 
The  chief  point  to  bear  in  mind.,  is  to  h?3ve  plenty 
of  light  and  ventilation. 
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